Modulation of receptor-mediated gonadotropin action in rat testes by dietary fat.
The effect of feeding diets enriched with 18:2 omega 6, 18:3 omega 3, or saturated fatty acids on lipid composition and receptor-mediated action of luteinizing hormone/human chorionic gonadotropin (LH/hCG) in rat testicular plasma membranes was investigated. Linoleic and alpha-linolenic acid treatments reduced total phospholipid and cholesterol content of the testicular plasma membrane and altered membrane phospholipid composition. Change in phospholipid and cholesterol content after feeding the polyunsaturated fats decreased cholesterol to phospholipid ratios and binding capacity of the LH/hCG receptor in the testicular plasma membrane. LH-stimulated adenylate cyclase activity was decreased in animals fed the linolenic acid-rich diet. NaF-stimulated adenylate cyclase activity was decreased in animals fed diets high in either polyunsaturated fatty acid. Decreased plasma membrane LH/hCG receptor content was associated with decreased testosterone production in Leydig cells in response to LH in the linolenic acid-fed group. It is suggested that change in cholesterol-to-phospholipid ratios alters the physical properties of testicular plasma membranes in a manner that influences accessibility of LH/hCG receptors in testicular tissue.